PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2004-336530 
(43)Date of publication of application : 25.11.2004 



1 

(51)lnt.CI. 




H04R 3/12 
H04R 1/40 




(21)Application number 


.2003-131538 


(71)Applicant 


: YAMAHA CORP 


(22)Date of filing: 


09.05.2003 


(72)lnventor : 


USUI AKIRA 


i — 






NORO MASAO 



(54) ARRAY SPEAKER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To radiate efficiently a 
sound while preventing sound radiation characteristics 
from being beam-shaped and comb-shaped. 
SOLUTION: To each of speaker units 1-1 to 1-15 
constituting an array speaker system, signals are 
inputted to each of which weight is added that is effected 
by absolute values of weighting factors C1 to C15 that 
are based on a Bessel function, in weighting means 2-1 
to 2-15 that are provided corresponding to the speaker 
units, respectively. Among the weighting means 2-1 to 2- 
15, to the weighting means whose weighting factor Ci 
takes on a negative value, the signals are supplied that 
have passed through an all pass filter 3 by which a 
phase in a high frequency region turns at an angle of 
180°. Consequently, the radiation characteristics of the signals in a high frequency region can 
be prevented from being beam-shaped and comb-shaped as well as being able to prevent the 
radiation efficiency of the signals in a low frequency region from being lowered due to outputs 
of reverse phase signals. 
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flrttifci. ESW'f 0 d B T* 0. 45 toH- 9. 9 7 d B k%Z?<< >Wttt£ 

[0 0 2 7] 

01 0 14. ffifi® 8 ic* Lfc 7 A — b mm 9 fc* Lfc 7 4 A- *-«rfllv *T«J* Lfc3Bfc<OJBtt<OHflJ*0!l&* 
-TiaT'feSo l(Olii£ro^M4^:yir/uP^ 3£Si|i£L 
, S^ic^^itT-fc^^t 0 -^-^.^^ h i -3 t*]LTI4fi9E@2lo^LfcJ; 5 4iSS*ScS*-Cfi[ft^5tR 
/W<*7^*-5-3£#L-C{t#£«&U tt^ft^IEOfir-feS^f-^-a-ns/ hi -1 3 left 
L-C(4y-r>^l-C*>5T>7*5- ] 3$r^LT (fc-5VM47^7*5 - 1 3 £1217 5 r «b * <) {B^ZmStZo 
ZLX, Z<Dm<D7t°-X-3.~y VcDoh, fi*«&#£©£i fci* If-*--^? h (1-1, 1-5, 1- 
6. 1-9RV1-10) KftLTfi, £5«9*fe*HI (=0. 3 6 2.1) i^cD* f-*-3.= y h 
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-#» y h<Ooh, W.*9f-.m*iE<DmtKZ>Xt°-X-^~-y h (1-2, 1-4, 1-7 

. 1-8, 1-11, 1-12, 1-14^^1-15) IC*tLTI±, ffitmmt*Z>&%.<D&ttmtZ(DXt°-jJ 

[0 0 2 8] 

zcox ?\z, znmmmmKx^xh. mmYico^-Mt^mmwmt^h^i&m^mmzii^xfi. 

X*%Zkbb\z> m%®&<n\i-Mt^BmtZPi±-rz>zbKXT<Z>* Sfc, -*-)V,<*7 4>v?-%'-m-t%Z. 
ttfX'ZZ* 

4*5, ±.%Z\zte^Xtt. 7-T D/7^/^-5rfflt^t)(0i LXtkWLtztiK 7+ a ?7 4 ^-(cpgofcKT-fift 
<, mifEia 4 <o$§£ £[§](*£, SZII (Mxli^l &£&) 3T-§m$ftfcx^?/W7^u*-?|imi-3i£ 

tt-ts, mmtirz,x?-fi-=>.->y hh&mzm$.irz>zbtfX't;z>o 

[0 0 2 9] 

huK^-- ;w^7^yu^-^HuEa8lc^Lfc7^yu^-lcfcltS. ftfilEi£cD*<C.«§c ({itBIelteft^ 
9 0° t/i^JiiS^) llLfcvi ^U-v-a^lcF^L-CWx.^ 6* t 

hfflommdlt, d = 2. 5cmt$tb> 1 5 B(DX tT-*-3.= y h ^^fct> WT'foofc Lfrfot, 1 5 IS 
W^f-^-^L^.y h^b^£-5^ f-*-?iJO*gli, 35cm (=2. 5X14) fl?;3 4 0m/s ec 

t">; i U— i^g * fc-#-*g3 5 cm# 1 rgfti&SJU&icli, 34000/3 5 = 9 7 lHzi45 

o 

[0 0 3 0] 

01 lf±, 1 5<@c0^f-*-3-=s/ hZZ(Dm%-tttfZ£X ' 1' t LTIiii) L/c •> i a 3 yigl^/Tfl 

T'fcSo rcDBICio^T, (a), (b) , . (c) (d) li, -ttl^'tk 900Hz, 1 000Hz, 1200 

Hz&tfl 5 0 OHzl^tf^^tt^-To 

^wEl^fe, (51?. h?i]CD^cDi£ft£;£1-£JI]j£lSc (lOOOHzflg) ^b^Of-A^SS^ 

(eft o T v ^ ~ ir %ZX\ mttt->\"<* 7j>i>$-hZ> WimtZM 8 \z* I tz 7 4 >\>9 -co^SlSco 

*-bm$L%L (i£m>9o&®&i-5>®&m \-^(o^(ommz^^x^i,b^(o®mmu±x^ 

Z.(D£o\z^ *-/i"<*7 4 -(Diite\B\m<D<p.kffl$L%i (9 0° ) 7 u- ^ fc"-;*— Aco* fc°-#- 
[0 0 3 1 ] 

01 2(i, *-)V,<7\7 4 >i>? -Zfti<^£^*%W(0£ b\Z\&<Dm&mm<Dffi$LZ7F-f7'u y^mXh^b, 

zcomizx^x, i-]~i-i 5ttwi&tmm<Dxt°-*-^- y 6\tAMt%frbfa®&mn®<Dii%z& 

n 7 4 7 liATJff^/j^ftiSiSliHM^cOft-i-Srlil^l-?)^^ 7 /l>*-, 8-1-8-1 

Sfi&^f-^-^---;/ hi — 1 — 1 — 1 5(C-enm^LT|5 , l7?)^, tuf^^^^7^/Pi?-7?railLT# 

fc^^^^w(t§-irxtLT^-r^^-y-t^mtcsc5<ffi^^c i ~c i sKj^fi^tt^i-^a.^m 

9-1-9-1 51*, ilfiiS#*f- ^-^=5/ hi -1-1-1 5\Z^K^'mmtXWii7bfl. milEn-^ 
^ 7 ^ frt - 6 t X £ tzfc®&%tm!& 
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X\ mffen 7 <{ - 6 t BuE^-< 7 4*9-7 liW*. tf # y V *7®®L%L&m L < $ tiXtS <9 . A7J<§ 

^-Xlix-r > J ^/W7^/u^-<Di>rix»CcJ:oT J o^i-5r i^t-#5, 
[0 0 3 2] 

■C»i^(04*±-C^e-^-|C*fL-cy^> flj U KJS«»««HHU-Ctt'<yfe/uHftfcS<S< 

fi*«*lcJ:o-Cfi*WJtSrtTV\ w^5>&*D|lLTai*-f4. rtUd-fcoT, WSfiLfc*- */<*7-r 

[0 0 3 3] 
I 0 0 3 4] 

[3PJ©$S] 

Ten utv^fcfc, -^-t^mi-s^x m*&%k<D%(Dimc xzmte&Mz ± 9 #at»$oi£T£Kiti- 5 r t 

[HffiotSi^SiW] 

[11] *«W©7U-^t-*-^yAro-|IJS<0Jg)g<0SS«j«Sr^i-|aT*>5. 

[@2] (a) liWIS*-^w^7^/U^-3<Offl^Sr*t0T'fcf), (b) tt*eoffiffi#tt&7irJ-E-e;b5. 

[@3] 01 <DmM<DMmzto\fzwcstt<&&<Di'Zx. u—v-gv^sr^-ria^fca, 

[04] (a) 141 I Rf-f ^^^t-yw^7-(yu?-(0MB«|^^titJ) »J « (b) tt-troffifflWttSr^H 
[0 5] **W<07u--^tf-*-^7 l A©te<o3llfi(0»*(oeSlW«S:*i-|a^fc5. 

[06] 1215 ^*i»t5##/«5*OA#W<C*|««Sr*i-|a-e*> 9, (a) 147^7% (b) (ii/x/v^O-f/ 
©^^^7^^^-. (c) \± f sx.fr\Z>y9'C7<D'^1ly Y7 4 frf-nm&LWttlrmX-lhZ)* 
[0 7] 05t*3lt5#lHl!S©y-<>«fttSr*i-il-C*)5, 

[0 8 ] **PJ(0T U- 7 e-*— ^^ACOS b^{|&©|l*gcO^fl|{wffll/>f>n57^/W^-$r^-t-0T**5 5 , (a 
) ttflWL (b) \±f4>®>&. (c) »±ffift1Wt«r*i-H-e*5. 
[0 9] ^©71^-^ M—iJ— ^7xAcO$btffiO|lteO^ICffl^^nate«7^^^— ^^i"0T**>t), 
(a) fifltofc, (b) «y>f^*Wt, (c) lifiaB»tt«r*+H-c*S. 

[010] 08Rt/09W7^yU7-$rffl^5*|g0J©7U-7e-*-->^7-A(O^ 5>tte©HtS«0^«(Dfi|** 

*i-0T*fea o 
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[Ell 3] #^tr-*-a=j/ h/4>bfi*ttttSr' 1' iL-CttJ^LfcJ:t(Ov-5^u--->3>'^$r*-tllT-*)5 

[Ell 4] ^y^^TU-^igffl$tt/cTU-^fc°-^->^7-^cDSg|5^^^tElT*fe^, 

[Ell 5) ^yfe^TU-WjWtWttSr^B-Cfcio 

[ft^WJ) 

1-1-1-15 :^f-*-3.= ? h, 2-1-2-1 5 : fi^Wtt^fS:, 3 : *-tW<X7 4A*f— , 4-1, 
4-15: Tvy, 4-2 — 4-1 4 : 7 jib*—. 5-1-5-12. 5-14. 5-15: , 6 : o 

-/<*7.<yU#-, 7 : ^^7^/^-. 8 - 1 - 8 - 1 5 : ft*fttt¥lk, 9 - 1 ~ 9 - 1 5 : flnglf 
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